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Overview

How much power does a 5G station use?

The power consumption of a single 5G station is 2.5 to 3.5 times higher than
that of a single 4G station. The main factor behind this increase in 5G power
consumption is the high power usage of the active antenna unit (AAU). Under
a full workload, a single station uses nearly 3700W. 

Is 5G base station power consumption accurate?

esan@huawei.comAbstract—The energy consumption of the fifth generation
(5G) of mobile networks is one of the major co cerns of the telecom industry.
However, there is not currently an accurate and tractable approach to
evaluate 5G base stations (BSs) power consumption. In this article, we pr. 

Should power consumption models be used in 5G networks?

This restricts the potential use of the power models, as their validity and
accuracy remain unclear. Future work includes the further development of the
power consumption models to form a unified evaluation framework that
enables the quantification and optimization of energy consumption and
energy efficiency of 5G networks. 

Can 3GPP reduce base station energy consumption in 5G NR BS?

Aiming at minimizing the base station (BS) energy consumption under low and
medium load scenarios, the 3GPP recently completed a Release 18 study on
energy saving techniques for 5G NR BSs . A broad range of techniques was
evaluated in terms of the obtained network energy saving (NES) gain and their
impact to the user-perceived throughput (UPT). 

Is 5G more energy efficient than 4G?

Although the absolute value of the power consumption of 5G base stations is
increasing, their energy efficiency ratio is much lower than that of 4G stations.
In other words, with the same power consumption, the network capacity of 5G
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will be as dozens of times larger than 4G, so the power consumption per bit is
sharply reduced. 

What is a minimal 5G BS energy consumption optimization model?

Therefore, the problem can be formulated as a minimal 5G BS energy
consumption optimization model, i.e., the energy consumption reduced by
reasonably switching off the idle or lightly loaded BSs and reasonably
associate UEs with BSs (i.e., the BS switching state and BS-UE association
state scheme).
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Comparison of Power
Consumption Models for 5G ...

Jun 30, 2024 · For the literature review
conducted for this paper, analytic power
consump-tion models for base stations
are considered. Subsequently, the
identified models are compared. ...

Get Started 

Power Consumption Modeling
of Different Base ...

Jul 18, 2010 · A 5G base station has the
highest power consumption, but this is
offset by much faster WLAN speeds,
which can result in energy savings in ...

Get Started 

Optimal configuration of 5G
base station energy storage

Jun 21, 2025 · The high-energy
consumption and high construction
density of 5G base stations have greatly
increased the demand for backup energy
storage batteries.To maximize overall ...

Get Started 
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Power Consumption Modeling
of 5G Multi-Carrier Base ...

Jan 23, 2023 · In this paper, we present a
power consumption model for 5G AAUs
based on artificial neural networks. We
demonstrate that this model achieves
good estimation ...

Get Started 

Final draft of deliverable
D.WG3-02-Smart Energy
Saving ...

Oct 4, 2021 · Change Log This document
contains Version 1.0 of the ITU-T
Technical Report on "Smart energy
saving of 5G base station: Based on AI
and other emerging technologies to ...

Get Started 

Machine Learning and
Analytical Power Consumption
...

Jan 23, 2023 · Abstract--The energy
consumption of the fifth generation (5G)
of mobile networks is one of the major
concerns of the telecom industry.
However, there is not currently an ...

Get Started 

Power consumption modeling
of different base station types
...
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Mar 3, 2011 · In wireless
communications micro cells are
potentially more energy efficient than
conventional macro cells due to the high
path loss exponent. Also, heterogeneous
...

Get Started 

The energy use implications of
5G: Reviewing whole network
...

Apr 1, 2022 · Addressing this gap, we
conduct a literature review to examine
whole network level assessments of the
operational energy use implications of
5G, the embodied energy use ...

Get Started 

5G Energy Efficiency Overview

The new strategies should not only focus
on wireless base stations, which
consumes most of the power, but it
should also take into consideration the
other power consumption elements for
...

Get Started 

Front Line Data Study about
5G Power Consumption

The power consumption of a single 5G
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station is 2.5 to 3.5 times higher than
that of a single 4G station. The main
factor behind this increase in 5G power
consumption is the high power ...

Get Started 

Power consumption based on
5G communication 

Oct 17, 2021 · This paper proposes a
power control algorithm based on energy
efficiency, which combines cell breathing
technology and base station sleep
technology to reduce base station ...

Get Started 

Comparison of Power
Consumption Models for 5G
Cellular Network Base  

Jul 1, 2024 · This paper conducts a
literature survey of relevant power
consumption models for 5G cellular
network base stations and provides a
comparison of the models. It highlights
...

Get Started 

Energy-saving control strategy
for ultra-dense network base
stations  
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Oct 29, 2024 · Aiming at the problem of
mobile data traffic surge in 5G networks,
this paper proposes an effective solution
combining massive multiple-input
multiple-output techniques ...

Get Started 

5G Transmit Power and
Antenna radiation 

Jul 15, 2025 · To keep the power density
per MHz similar to LTE systems, the
100MHz 3.5GHz spectrum will require 5x
80 W, which is not easy to be ...

Get Started 

A Power Consumption Model
and Energy Saving Techniques
for 5G ...

May 28, 2023 · Aiming at minimizing the
base station (BS) energy consumption
under low and medium load scenarios,
the 3GPP recently completed a Release
18 study on energy savi

Get Started 

An optimal dispatch strategy
for 5G base stations equipped
...
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Abstract The escalating deployment of
5G base stations (BSs) and self-service
battery swapping cabinets (BSCs) in
urban distribution networks has raised
concerns regarding electricity ...

Get Started 

Improved Model of Base
Station Power System ...

Nov 29, 2023 · The widespread
installation of 5G base stations has
caused a notable surge in energy
consumption, and a situation that
conflicts with the ...

Get Started 

Machine Learning and
Analytical Power Consumption
...

Jan 23, 2023 · cerns of the telecom
industry. However, there is not currently
an accurate and tractable approach to
evaluate 5G base stations (BSs) power
consumption. In this article, we ...

Get Started 

Improving energy performance
in 5G networks and beyond

Aug 25, 2022 · The lean design of 5G NR
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standards represents a major
improvement compared to LTE, enabling
unprecedentedly low energy
consumption in 5G networks, and
beyond.

Get Started 

Technical Requirements and
Market Prospects of 5G Base
Station ...

Jan 17, 2025 · With the rapid
development of 5G communication
technology, global telecom operators are
actively advancing 5G network
construction. As a core component
supporting ...

Get Started 

What is 5G Energy
Consumption? 

Aug 18, 2025 · The 5G network is a
dynamic system that consumes energy
continually and responds to spikes in
network activity. Over 70% of this
energy is consumed by RAN ...

Get Started 

Coordinated scheduling of 5G
base station ...
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Sep 25, 2024 · With the rapid
development of 5G base station
construction, significant energy storage
is installed to ensure stable
communication. ...

Get Started 

Optimal energy-saving
operation strategy of 5G base
station ...

Reference (Celebi et al., 2019) analyzes
the power consumption characteristics
and patterns of base station
communication equipment under
different load conditions, and points out
that the ...

Get Started 

Aggregation and scheduling of
massive 5G base station ...

Feb 15, 2025 · 5G base station backup
batteries (BSBs) are promising power
balance and frequency support
resources for future low-inertia power
systems with substantial renewable ...

Get Started 

Base station power control
strategy in ultra-dense
networks ...
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Aug 1, 2025 · Within the context of 5G,
Ultra-Dense Networks (UDNs) are
regarded as an important network
deployment strategy, employing a large
number of low-power small cells to ...

Get Started 

The power supply design
considerations for 5G ...

Jul 1, 2021 · An integrated architecture
reduces power consumption, which MTN
Consulting estimates currently is about
5% to 6 % of opex. This percentage ...

Get Started 

Reduction in Energy
Consumption of the 5G
Communication ...

Oct 3, 2023 · Wireless communication
system such as the 5G system incurs
significant energy consumption due to
increased bandwidth, channels, complex
architecture, great density of ...

Get Started 

Energy consumption
optimization of 5G base
stations ...
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Aug 1, 2023 · An energy consumption
optimization strategy of 5G base stations
(BSs) considering variable threshold
sleep mechanism (ECOS-BS) is proposed,
which includes the initial ...

Get Started 

Modelling the 5G Energy
Consumption using Real-world
Data: Energy  

Jun 26, 2024 · This paper proposes a
novel 5G base stations energy
consumption modelling method by
learning from a real-world dataset used
in the ITU 5G Base Station Energy ...

Get Started 

Sleep Mechanism of Base
Station Based on Minimum
Energy ...

Mar 29, 2018 · Two base sleep
mechanisms, namely, energy cost first
(ECF) algorithm and power consumption
first (PCF) algorithm, are proposed. The
ECF algorithm focuses on the minimum
...

Get Started 

Energy Consumption of 5G,
Wireless Systems ...
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4 days ago · Reports on the Increasing
Energy Consumption of Wireless
Systems and Digital Ecosystem The
more we use wireless electronic devices,
the more ...

Get Started 

5G Power: Creating a green
grid that slashes ...

Jun 6, 2019 · Base stations with multiple
frequencies will be a typical
configuration in the 5G era. It's predicted
that the proportion of sites with more
than five ...

Get Started 

Low-Carbon Sustainable
Development of 5G Base
Stations in ...

May 4, 2024 · With the construction of
new infrastructure is on the rise in many
countries, the impact of the 5G
developments on circular economy in
the era of COVID-19 cannot be ...

Get Started 
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